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ÁPotable Water Sector

ÁWastewater Treatment

ÁPerformance Opportunities
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Water-Energy Nexus



Water/Wastewater Treatment - Energy 

Significance!

Á Small fraction of National

Electrical Use:

Á Large fraction of Municipal

Electrical Use:



Why Water & Energy Efficiency

1. Resource uncertainty
ü Increasing variability of energy costs 

ü Drought conditions in different parts of the U.S.

2. Water / wastewater industry developments

ü Vintageness & condition of water/wastewater infrastructure

ü Population & economic growth adds to demand

ü More stringent water quality regulations

3. Sustainability
ü Viability of infrastructure 

ü Keep operating costs under control

ü Be ready for more stringent regulations

4. Benefits
ü Prevent/forestall rate hikes

ü Improve public image

ü Use energy cost savings internally



Barriers to Energy Efficiency 

Water/Wastewater Sector
ü Culture of focusing on primary mission (water quality, service)

ü Skepticism of energy savings, permit jeopardy, lack of EE knowledge

ü Funding for EE assessment/training services

Technologies
ü Existing technologies have uneven adoption rates

ü New/advanced technologies not always accepted by regulators

ü Difficulty assessing energy consumption/performance

Financing
ü Many energy utility incentives do not apply to water/wastewater 

agencies

ü Water/wastewater agencies not always aware of funding sources



Energy Intensity

[1] Electric Power Research Institute (EPRI). Water & Sustainability (Volume 4): U.S. Electricity 

Consumption for the Water Supply & TreatmentïThe Next Half Century. Topical Report1006787. Palo 

Alto, CA: EPRI, March 2002. 
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Energy Required to Produce Clean Water

Lake or River

Groundwater

Wastewater Treatment

Wastewater Reuse

Desalination

kWh/1000 gallons

Source/Process

ü Energy among top 3 costs of water/wastewater treatment 

agencies (around 35% of municipal energy use)



Typical Potable Water Treatment Plant Costs



Example: Leaks in Water Delivery System

ÅWhenever water is lost to leaks, the energy 

and cost of energy embodied in that water 

is also lost 

ÅMany distribution systems around the world 

are leaky

ïIndustrialized countries: Where infrastructure is old

ïIn the U.S. 35 water utilities had 15% leakage rate in 2003

ïIn developing countries leakage rates can be as much as 50%

ÅOften water conservation focuses on end-users (homes, 

businesses)

ÅWater and energy efficiency in the water supply 

infrastructure can yield important water and energy savings



Energy Intensive Systems in 

Water/Wastewater treatment ïPumping

Pumping systems are a major opportunity for energy 

efficiency improvements in water/wastewater industry
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Rewind Savings

Downsize Savings

Fan Savings

Other Savings

Air Compressor Savings

Motor Upgrades

Pump Savings

Source: U.S. Industrial Motors Systems, Market Opportunities 

Assessment, U.S. Department of Energy

GWhr/Year



Power varies with the cube of the speed 

- Affinity Laws for Pumps and Fans

Å Flow ᶿRPM

Å Head ᶿRPM2

Å Power ᶿRPM3



Municipal WWT Process Overview

Chlorination 

or UV
Influent Treated 

Effluent

Screens

Grit Removal

Primary 

Settling

Aeration 

Final 

Settling
Disinfection

Sludge Disposal

Return Activated Sludge

Primary 

Treatment 
Secondary 

Treatment 

Tertiary 

Treatment 

Sludge Treatment

Thickening

Dewatering

Digestion/Stabilization

GritScreened 

Material



Municipal WWT Process Overview

Effluent OUT

To Landfill

To Land Application

To Biomass to Energy Facility

To Fertilizer Distributor

Wastewater IN



Typical Energy Use Profile 
(for 10-mgd secondary treatment processes)

Source: Energy Conservation in Water and Wastewater Facilities - Manual of Practice. McGraw-Hill 

Professional, 2009. 
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